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SPX Project Goals

B Deliver x-ray pulse lengths of 1 - 2 ps FWHM for photon energies of 4
keV or greater.
B Provide energy tunability

— ~200 eV — 100 keV
* Longer x-ray pulse lengths for softer photons

B Provide high repetition rate
— Multi-MHz
B Provide 10% — 10° photons/pulse

Jt ~10 ~10°
ph
B Flexibility in operating modes
B Provide chirped pulses to a single or double APS sectors
B No impact on other users outside the chirped sectors
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Conceptual Design Effort
B Cavity modeling, design and analysis (2815 MHz)!

Deflecting cavity

) E-Field (peak)
Field distribution, maximum i
i 7383.18
Magnetic field at different regions @ degrees Loaded port
Afn 4.87563e+087 V/m at -33.Bbc 7 v 7 o5-oC

2.726%

Type ace Current (peak
Monitor
Component = Tangential
Maxinun-3d = 221884 A/m at -24.9339 45e-015 / -3.95271e-615
Frequency = 2744.38

Phase = 90 degrees

Bmax/Vdef=157mT/MV (single-cell) to
260mT/MV (two-cell)

1In collaboration with JLab and Tsinghua Univ.
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Conceptual Effort (2)
® “Cold-model” prototyping and measurement?!

Crab Cavity Test #1
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Dipole Mode Impedance of ANL Single-cell Crab Cavity
Monopole Mode Impedance of ANL Single-cell Crab Cavity
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Possible Cryomodule Concept

M Ten single-cell module

~ 400 cm

B Multi-cell module

Drawing: Courtesy Jim Henry, JLab
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Planning and Projected Timeline

B R&D - 3 years
B Construction — 2 years

-Begin conceptual design -R&D -R&D

-Pre-conceptual

_Prototyping (phase I) ( SI- LDRD) -Prototyping - Final prototyping

- Evaluation -Prototyping (phase Il) -Design refinements - Evaluation
- Analysis and evaluation - Mechanical design

Jan 2008 May 2008 Aug 2008 Oct 2008 Dec 2008 Mar 2009 Oct 2009 Nov 2009 May 2010 May 2011 May 2013
\ ) \ J
Workshop Submit Renewal Peer and DOE Secure End R&D Secure End of

proposal Worksho Project DOE-BES construction funds construction
to BES. P Reviews? R&D and begin and start of
CD-0 funds construction

commissioning

B This is consistent with the APS Renewal plan ( 5 -10 years).!

— It is part of upgrades which satisfy the science needs of the APS
users in the next decade.

M It will lay the foundation for the APS Upgrade (APS 2020).

! Murray Gibson,” Update on the Advanced Photon Source”, User Wee 2008, May 4, 2008.
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